o accredited by the American Assem-~. bly of Collegiate Schools of Business (AACSB) and seven Canadian business schools that had participated in previous surveys. Of the 274 schools available for participa--tion, 145 (53%), completed the sixpage questionnaire. The primary sources of data were assistant deans, computer center directors, and faculty members. Sample size (N) varies across the tables and figures in this report as a function of the number of schools providing data to a particular question. In some instances, the questions were not applicable to a particular school, in others the data was omitted. Table 1 displays general demographic information for the 145 schools in the 1990 sample and provides a comparison with previous years. For most of the categories given in Table 1 , the school profiles have been consistent. For example, from 1985 through 1990 between 67% and 70% of the sample have been public schools. The slight decrease in participation by private schools, from 32% to 30%, was due to the hesitation by some private schools to release the financial data. Similarly, the number of degree programs offered remains about the same. Student enrollments, as full-time equivalents (FTE), show only slight fluctuations over time. Finally, this sample shows the largest percent to date of business schools with access only to their own mini/mainframes: 10%, as compared to 6-7% in the earlier surveys. Overall, the aggregate sample demographics have remained quite consistent. 3
Data for the [1989] [1990] academic year was collected during the first three months of 1990. Although the Computer Services Operating Budget at the John E. Anderson Graduate School of Management at UCLA provided the basic financial structure, the final 1990 questionnaire reflected suggestions from computer center directors at several other major business schools. The high response rate and comments from the IThe Second, Fourth, Fifth, and Sixth Sur 7 veys have been published in the Communicdtions, Jan. 1986 ,Jul. 1988 ,Jan. 1989 , and May 1990 , respectively. The complete SAS files of the Second, Fourth, Fifth, Sixth, and Seventh raw data are available to interested researchers. Please contact the Information Systems Research Program, Anderson Graduate School of Management, University of California, Los Angeles, CA 90024-1481.
2The complete report contains additional information on the schools' capital expenditures, funding sources, and hardware configurations. Four appendices detail demographics by school, operating budget category details, mini/mainframe and microcomputer resources by school, and innovative uses of information technology. A copy can be obtained by contacting the Information Systems Research Program, Anderson Graduate School of Management, University of California, Los Angeles, CA 90024-1481. 3These surveys do not comprise a longitudinal study as the same sample of business schools have not responded each year. Comparisons between the years must, therefore, be made with caution.
UCLA respondents indicated that the survey adequately captured the financial situations at the responding schools.
To provide a perspective on the accuracy of the reported data, respondents were asked to indicate how certain they were regarding the accuracy of their information. For each budget figure entry, respondents indicated their degree of confidence in the figure's accuracy on a scale of 0 to 100%. The average degree of confidence for all categories was 86%, with a range of 73% to 94%.
Budget and Computing Dollars Per Student
The financial data was divided into three areas in the questionnaire: the operating budget, capital expenditures, and sources of funds. For the 133 schools providing data, the computer operating budget ranged from $4,214 to $5,500,000 with a mean of $297,890. The sum of all of the computer operating budgets was just over $39,600,000. For the 93 business schools also providing the total annual business school's operating budget, on the average, the computer operating budget represented approximately 3.6% of the total school budget. This percent is just slightly lower than the 3.8% reported in the Sixth Survey (1989), but still higher than the 3.3% in the Fourth Survey (1987) , and the 3.0% in the Second Survey (1985) . Summarizing, the average business school allocated about $300,000 for its computer operating budget,just over 3.5% of its total budget.
However, there is a great variance across the business schools. To allow comparison and assist in interpretation, schools were categorized and then separated into quartiles based upon the reported annual computer operating budget dollar per student. Because data on either total computing dollars or number of students was not provided by some schools, the sample size for the categorization is 131, representing 90% of the respondents. For the 131 schools providing both computer operating budget and student population data, the median quartile computer budget expenditures per student were $560, $107, $43, and $14, respectively, for the first through fourth quartiles as shown in Figure 1 .
Data from previous surveys is shown for comparison and suggest that the schools in the 1st quartile continue to increase their allocation of computing support, whereas the schools in the 2nd quartile again decreased their allocations. The 3rd and 4th quartile schools stayed approximately the same over a five year period. In Table 2 , the relationship between costs and resource allocations support the quartile differences given in Figure 1 . Schools in the 1st quartile are allocating, on average, 40 times the operating budget dollars per student than the schools in the 4th quartile ($666 vs. $14 per student). This allocation is reflected in computer staff which are almost four times larger (12.1 vs. 3.4 FTE), mini/mainframe ownership about twice as large (2.1 vs. 1.2 systems), and average number of microcomputers per school 1.7 times larger (262 vs. 160 systems). These results suggest that decision makers must anticipate significantly greater operating costs as the amount of equipment, and staff to provide services for this equipment, increases.
Financial and Technological Infrastructure

Operating Budget
The survey requested detailed computer operating budget dollars for seven categories: staff salaries including benefits, equipment maintenance and services, consumables, software, data acquisition, telephone and line charges, and miscellaneous. The degree of confidence for the 33 operating budget entries was 83%, with a range of 79% for consumables to 89% for staff salaries. Table 3 presents the budget ex- Full-time FTE  90  394  32  240  29  97  22  47  7  10  Technical  62  101  30  64  22  28  8  7  2  2  Academic  58  121  28  76  18  25  9  16  3  4  Administrative  46  73  23  51  15  13  8  9  0  0  Management  75  99  30  49  24  31  17  15  4  4   Part-time FTE  96  469  30  160  30  147  24  118  12  44  Technical  54  84  18  24  14  23  16  33  6  4  Academic  76  291  27  112  23  82  20  70  6  27  Administrative  32  29  10  10  9  8  12  10  1  1  Management  42  65  13  14  15  34  8  5  6  12 penditures for these seven categories for the 131 quartile schools. Total dollar expenditures are listed in the upper third of the table and percents of these total dollar expenditures in the middle third. The lower third presents the data as per school averages. As in Table 2 , the first two columns in Table 3 present data for the schools as an aggregate. Two totals are shown, a calculated total and a reported total. The calculated total is the sum of the separate item entries and differs from the reported total when one or more of the schools did not provide item detail data, but rather just the total for the category. Thus, the computer operating budget for the 131 schools shows a calculated total of $36,710,000 and a reported total of $39,384,000. The lower third of the table shows the averages based on both totals, an average of $280,000 per school based on the calculated total, $301,000 based on the reported total.
For each column in the table, the number of schools reporting data is given. Note that the N varies within each quartile. For example, for staff salaries, all 33 schools in the 1st quartile reported expenditures. However, only 29 of the 33 schools in the 2nd and 3rd quartiles, and only 17 of the 32 schools in the 4th quartile, reported staff salary expenditures. The "missing" data in this case reflects that these schools did not have their own autonomous business school computing staff, but rather, may have relied upon central campus services for support.
The middle third of Table 3 displays the budget categories as percents of the total calculated computer operating budgets and shows the general distribution of the budget resources. The schools as an aggregate spent 81% of their total computer operating budget on two categories, 52% on staff salaries and 29% on equipment maintenance and services. The other five categories were all 6% or less of the total budget. Across the quartiles, the staff and equipment maintenance categories remained the dominant budget items.
Differences in the quartile schools are also seen in comparing the operating budget allocations in conjunction with business schoolowned technological infrastructure data, summarized in Table 2 . For example, the schools in the first three quartiles allocated over 50% of their funds to staff salaries, while the schools in the 4th quartile allocated approximately 40%. This lower allocation may reflect reliance on central campus and student support staff as indicated in Table  2 , where it can be seen that only 16 of the 32 schools in the 4th quartile reported an autonomous business school computer staff. Furthermore, of these 16 schools, only 7 had full-time staff.
The equipment maintenance/ service category also shows a different allocation pattern across the quartiles which can be clarified by the data in Table 2 . The allocation of 19-22% by the 2nd through 4th quartile schools, with an allocation of 34% by the 1st quartile schools is explained by the differences in the amount of equipment owned by the schools. The 1st quartile schools had more equipment requiring maintenance and service, averaging over 2 mini/mainframes and 260 micros per school. On the other hand, the 2nd through 4th quartile schools averaged about 1.5 mini/ mainframes per school and 160-210 microcomputers per school.
The full report presents item details for all seven categories.
Capital Expenditures, Funding Sources, and Annual Budget Changes
Also included in the full report is a detailed discussion and category details for both the capital expenditures and the sources of funds, as well as actual and expected annual budget changes.
Summarizing from the full report, the largest total dollar amount of the capital budget for the 1989-1990 academic year, $8,325,000, went towards the purchase of complete microcomputer systems. Under one quarter of that amount, $2,061,000, was spent on mini/ mainframe systems. However, when the capital expenditure was considered by quartile, different capital spending emphases were seen. For instance, the schools in the 1st quartile spent over twice as much on microcomputer systems, as did either the 3rd or the 4th quartiles, whereas the 2nd quartile schools spent the largest amounts on mini/mainframe systems (six schools spending $964,000), and on communications equipment (24 schools spending $705,000).
For the 106 schools providing data, the calculated total source of funds in support of computing was $37,188,000, with the largest amount, $18,803,000, provided by the business schools and/or their universities. With the exception of the university reallocation funds of $6,322,000, the remaining sources of funds (state and/or other government, cash grants/contributions, direct service charges, and "other"), were all about the same. Specific sources in the "other" category included state lottery funds, special endowments, selling old hardware, contract work, and equipment grants.
One hundred twelve schools provided data comparing this year's budget to last year 's (1988-89) . For these schools, 41% reported that their budget had stayed about the same (within plus or minus four percent), 51% that this year's budget had increased over last year's, and only 8% had actual budget cuts. About 44% of the 115 schools comparing this year's budget to next year's (1990-91) expected their budget to remain the same, about 41% anticipated increases, and 15% expected decreases.
Computing Staff
The computer support staff at business schools complements the technological infrastructure. UCLA the 131 quartile schools separated out by technical (hardware and network staff), academic user support staff, administrative user support staff, and computing services management. Of these schools, 109 reported full-time and part-time staff, computing support personnel autonomous from other campus facilities and supported out of the business school computer operating budget. Almost all the schools in the first three quartiles had their own staff, but only half of the schools in the 4th had their own staff. Furthermore, almost all the 1st quartile schools had full-time staff in all four categories in contrast to the 4th quartile schools. For the part-time staff, the first three quartiles had about the same number of schools reporting part-time FTE in each category.
Salaries: 108 (75%) schools provided staff salary data, detailed into full-time technical, academic support, administrative support, and management, and part-time/ student staff. These 108 schools paid a total of $17,620,000 in staff salaries, an average of $163,000 per school.
For the schools as a total, the amounts spent on the separate staff categories were almost evenly distributed: 16% on technical, 22% on academic support, 16% on administrative support, and 20% on management. The largest allocated percent of the staff budget however, 26%, went to part-time staff. The full report provides further details including quartile distributions.
Staff Allocations and Mean Salary by User Group Served: A major objective of this survey was to delineate the services offered to various user groups by the computer support staff, and then to show the cost of those services. Ninety-one (63%) schools provided the necessary financial, staff, and services data. The column totals present the total mean cost by computer staff category. The data indicates that the academic user support staff was allocated the greatest portion of this cost, $67,205 (36%), with management, technical, and administrative following respectively with allocations of $45,624 (25%), $38,968 (21%), and $34,069 (18%) respectively.
The dollar allocation to the academic user support staff category ($67,205) was twice that of the administrative user support staff category ($34,069), but the actual FTE allocation was four times as great (3.85 vs. 0.98). The column totals also show that, for the data provided in this survey, when the average salaries were equated to one FTE, the administrative user support staff member received the largest annual salary, $34,764, while the academic support staff member, on average, received the lowest, $17,456. These salary differences may be explained by the fact that schools utilized full-time career personnel to support the administrative functions while relying heavily on part-time student personnel for academic support, as seen in Table 4 . The ratio of fulltime to part-time staff for academic support is 1 to 2.5, while the same ratio for administrative support is 1 to 0.4.
The row totals show the mean total staff cost by user group served. Almost identical allocations, $52,632 (28%) and $49,946 (27%), were shown for staff support to the faculty and the administrative staff user groups, respectively. Similarly, almost identical allocations, $37,952 (20%) and $36,205 (20%), were shown for the MBA and undergraduate student user groups, respectively. Just under 5% ($9,131) of the total computer staff cost was allocated to the executive program user group. Overall, 73% of the staff resource dollars were allocated to faculty and student support.
The row totals emphasize the differences in average staff costs by user group. The average cost per staff member when equated to one FTE ranges from a low of $14,838 for the undergraduate support staff to $36,524 for the executive program user group. The cost variations suggest that progressively more career personnel were used with the faculty and administrative staff user categories, and that the highest paid staff members worked with the executive program students. Note that this last category only accounts for 0.25 FTE. Table 6 details the services offered by the computer support staff and delineates the average costs of providing these services. The same 91 schools (63%) provided the necessary financial, staff allocation, and detailed services data.
Staff Allocations and Mean Salary by Services Provided:
The values in Table 6 were calculated by combining three variables: staff FTE allocated by staff category (academic, technical, computer facilities management, and administrative user support), salary information, and the staff allocations to nine services (data acquisition, video equipment, training, documentation, mini/mainframe, network, programming, microcom- 
Median Computer Operating Budget Expenditures by Ouartlles
puter, and consulting). 4 Table 6 retains the column staff category data of Table 5 but changes the row data to show the allocation of those same staff salaries by services provided. (The column totals in Tables 5 and 6 differ due to rounding.) As before, each matrix cell of Table 6 shows two numbers: the upper number is the mean FTE allocation to that particular cell, the lower, the mean cost of that FTE. For instance, for the 91 schools providing data, an average of 1.41 FTE was allocated to academic user support for consulting to individual users at an average 4The service category definitions provided in the questionnaire were:
--Data acquisition services: on-line databases, CD-ROM, ABI Inform, etc. Table 6 divide the total staff costs by services provided. The largest staff cost allocations were to consulting and microcomputer support services which accounted for 21% and 19%, respectively, followed by programming with 15%. Almost identical percentage allocations were shown for network (11%), mini/mainframe (10%), training (9%), and documentation (9%). Staff salary as a percentage allocated to video equipment and data acquisition services were both 3%.
When the service cost was equated to one FTE, programming ($33,933) and data acquisition services ($31,444) were the most expensive, while consulting to individual users ($18,682) and training to groups of users ($18,429) were the least expensive.
Also shown in Table 6 , when salary was equated to one FTE, administrative user support was the most expensive computer staff salary category ($35,516) . Table 6 details where these administrative user support costs were incurred. Specifically, 40% of the average cost for administrative support was generated by the 0.29 FTE programming related activities by the most expensive service category. In contrast, consulting to individual users accounted for 32% of the funds supporting academic users, and was provided by 1.41 FTE of the lowest salaried staff category, once again reflecting the extensive use of part-time students. 
Implications for Management
Annually, business schools are spending, on average, over 3.5% of their total budget to support computers and information technology. This survey details how the schools have allocated these computer support dollars and the cost of the staff who provide the services. Schools heavily committed to information technology can use this report to compare their computer operating budgets against others, enabling them to gain a sense of whether they are spending about the same as other schools, or if not, to question the differences. It may be used as justification for the increases necessary to upgrade existing services or as a starting point for budget reviews. Alternatively, this survey report can serve as a planning guide for those schools conducting feasibility studies or initiating computer support.
One of the most overwhelming realities presented in this report is the significant variation across the 131 business schools. This could be interpreted that either a large number of schools do not recognize or believe in the value and worth of information technology (and hence are not allocating the requisite support dollars), or, more likely, that these schools simply do not have the funds available for support and are, in fact, spending as much as they can. Regardless of the motivation, one must question the capability of schools to provide their stu-dents with the computer skills and experiences which will prepare them to assume their roles in today's information-intense commercial environment. It could be argued that the corporate community should assume a participative responsibility for this training, especially in sharing the financial burden for support of the business school computer environment. Table 2 emphasizes the vast differences between the schools, and especially between the 1st quartile and the remaining three quartiles, where disparities are seen across almost every measure. The schools in the 1st quartile are smaller (approximately 1300 students on average), about half the size of the schools in the other quartiles. Thus, the same absolute computer operating dollar expenditure is able to provide a signficantly greater benefit on a per student basis in the 1st quartile schools. This point is further illustrated by comparing the average number of microcomputers available for students in the Ist and 2nd quartile. The schools in both quartiles average about 100-student microcomputers per school, but since the 2nd quartile average is almost twice as many students as the 1st quartile, the student microcomputer density is half. Only 13 students in the 1st quartile schools need to share a single microcomputer whereas 26 students in the 2nd quartile share access to a single microcomputer.
The differences across the business schools may also be seen in comparing the quartile full-time and part-time (student) staff FTE levels in Table 2 . For the total set of schools reporting data, the average part-time staff was larger than the full-time staff FTE (4.9 vs. 4.4). This relationship holds across the quartiles, except for the 1 st quartile schools where the average full-time staff was about 40% larger than the average part-time staff FTE allocation. As schools are able to establish a more significant and longer term orientation to the computer operating budget, the benefits of fulltime computer staff (e.g., consistent support, reduced management requirements, development of greater and more indepth expertise) are realized.
In considering the operating budget allocations for the schools, staff salaries and equipment maintenance are dominant across all the quartiles (Table 3) . When the staff cost was equated to one FTE, the most expensive user group to support was shown to be the executive program students, however this group overall receives a very minor portion (5%) of the total staff dollars (Table 5 ). Next most expensive to support were the administrative staff and faculty user groups who were both allocated about the same percentage of the staff dollars (27% and 28%).
When service costs were equated to one FTE, programming and data acquisition services were shown to be the most expensive to provide, with mini/mainframe support services following (Table 6 ). Microcomputer and network support services were nearer the low end of the costs, with training and consulting services shown to be the least expensive services (usually provided by part-time student assistance).
The critical issue concerns financing the technological infrastructures emerging, the computer and information resources perceived as necessary for the achievement of today's business schools academic and administrative missions. A decade ago the majority of business schools relied on shared central campus facilities and the deans were concerned primarily with acquiring funds in support of the research programs. Integration of computers into the instructional program was minimal and capital purchases were rare. Today, the deans must not only raise funds for the hardware and integrating networks, but also funds for the substantially larger and ongoing costs associated with the support and maintenance of the technology. A major challenge for the 1990s will be to find sources for these cornputer support funds, while at the same time, to determine the appropriate and feasible levels of service.
